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MODEL S SEAPLANE RECENTLY DELIVERED TO THE RHODE ISLAND NAVAL 
MILITIA 

DERFECT balance and ease of control 
* combined with high power and 
unusual performance make Sturtevant 
Model S Steel aeroplanes and seaplanes 
of particular utility to militia organi- 
zations, where machines suitable for 
military use must to a large extent be 
operated by comparatively inexperienced 
aviators. 


Constructors to U. S. Government 


Slurteyanl 

AEROPLANE COMPANY 

Jamaica Plain, Boston, Mass. 
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HALL-SCOTT 


HALLSCOTT MOTOR CAR CO., Inc. 

General Offices: Crocker Bldg., San Francisco, Calif. 


Seaplanes powered with HALL-SCOTT Type 
A-5 power plants hold the following WORLD 
RECORDS: 

12.362 ft. t hr. 40 min., carrying I passenger. 
9.544 “ > " 55 " “ -2 passengers. 

9.603 " 2 “ carrying 3 “ 

(Martin “S” seaplanes used, with Floyd Smith 
demonstrating. ) 

AMERICAN RECORDS held by HALL- 
SCOTT powered seaplanes are as follows : 

Over sea flight with passenger from Los Angeles 
Harbor to San Diego and return. (235 miles non 
stop.) (Piloted by Lieut. H. Ter Poorten of the 
Netherlands. Dutch East Indies Flying Corps.) 

Seaplane continuous flight 8 hrs. 40 min. ( Piloted 
by Corp. Edw. Smith of the Signal Corps Aviation 
School, San Diego.) 


Trials of the latest Martin, Type “ R,” Army 
Tractor, which were run upon the 10th and nth 
of August, were officially witnessed by Capt. 
Vogelsang. Capt.-Engineers. of the Royal Dutch 
Colonial Army. The results were as follows: 


LOAD CARRIED 960 lbs. 

High speed 88.7 m.p.h. 

Low speed 46.7 m.p.h. 

10 min. climb 3600 ft. 

Glide 12 to 1. 


The performance of the HALL-SCOTT Type 
A-5 power plant was the important factor in ob- 
taining the above mentioned results. 

These results led to the immediate placing of a 
large order for duplicate planes and motors. 

Aeroplane manufacturers cannot afford to dem- 
onstrate their planes with a power plant that has 
not proven its worth. HALL-SCOTT POWER 
PLANTS have been approved and accepted by 
leading nations of the world. 
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The Aviator — The Superman of Now 

The world has its eyes on the flying man. Flying is the greatest sport 
of red-blooded, virile manhood. 

Make your vacation the greatest you ever had by joining the Wright 
Flying School. Live in the open — in the aviators' tent city. Con- 
venient hotels for the fastidious. 

A short course at the Wright camp will fit you to fly any type of machine. 
Expert instruction in flying, assembly, upkeep, motor-overhaul, etc. 
Dual controls. Pupil flies the first lesson. The school is located on 
Hempstead Plains — the greatest aerodrome in America. 

Send for New Booklet 

WRIGHT FLYING FIELD, Inc. 

60 Broadway, New York 



Aeronautical Rubber Goods 


Fabrics for Dirigible and Spherical Balloons 
and Aeroplanes. 

Aeroplane Tires. 

Clothing for Aviators — Waterproof and 
Windproof. 

Shoes — Light, Flexible, Non-Slipping and 
Waterproof. 

Mechanical Sundries — Aeroplane Shock Ab- 
sorbers, Gasoline Hose, Rubber Matting 
for Flying Boats, etc. 


United States Rubber Company 

1790 Broadway 
New York 



w wer spout of The superman 

Instruction 

in a General Aeroplane Co's Vervitle Type 
Flying Boat will 4 convert ' the ament 

speed motor loot ‘ y 'enthusiast to the 
viritemnmkmg sport of flying 

Mation Instructor „ „ WlmardBomej 


4. 


GENERAL AEROPLANE CO. Umkn 

M Last Jefferson Ave. Mnit ESA Oil Detroit Motor Boat Site 
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The Curtiss J. N. Twin Hydro 



TTiit machine teas tested lit/ Vidor Carlstrom on August 21 before the Xtiral Aeronautical Board, consisting of Xaval 
Constructor II. C . Richardson, U. S. X./ Lieut. If. G. Child. I'. S. X., Bureau of Steam Engineering, and 
Lieut. C. It. Bronson, V. S. X. It passed its tests, climbing .1 ,000 feet in ten minutes, attained a maxi- 
mum speed of ninety-five miles an hour with a minimum of forty-five and left the tenter 
in 150 yards 
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O N August 22, for the first time in the history of 
the United States regular army, aeroplanes 
passed in review of their commanding officer 
with troops of other arms. This review was held • ‘some- 
where in Mexico” before Brigadier-General John J. 
Pershing. Long should this epoch making date be re- 
membered and great should be the praise of those mak- 
ing the event possible. But equally interesting is the 
fact that tiie machines were efficient for combat service. 

The twelve aeroplanes with General Pershing's ex- 
pedition are all equipped witli engines of 160 horse- 
power or over and have machine guns mounted for im- 
mediate service. Every aeroplane carries also two .351 
Winchester automatic rifles with 200 rounds of ammu- 
nition. Bombs of both an incendiary character and also 
explosive bombs form part of the equipment, and there 
are automatic cameras with this squadron. After all the 
criticism that has been leveled at the aviation arm of the 
service, it is a genuine pleasure to make a record of 
which every American should be proud. 

And the performance of these machines during July 
gives promise of a brilliant future for the aeronautical 
squadron. These twelve machines were in the air a 
total of three hundred and sixty hours, about ten hours 
a day for a month. This flying was accomplished under 
the most unfavorable conditions and proves that the 
many difficulties which were encountered at the outset 
of the campaign have been overcome. 

The problem of suitable propellers has been partially 
solved by the erection of a propeller factory on the 
border. Propellers are never used for two reconnais- 
sance expeditions in succession. As soon as a machine 
returns to its base at Columbus. N. M-, the propeller is 
removeil and placed in a humidor to preserve the 
viscosity of the glue which holds together the lamina- 
tions and another propeller is taken out and attached to 
the machine when the time conies for its next flight. Ex- 
periments with two, three, four and five-bladod pro- 
pellers are being conducted. 

The propeller problem will also be greatly minimized 
by gearing down the motors, which is also being done on 
new machines. Experiments with propellers of steel, 
and plated blades are being conducted by several im- 
portant companies. Too much thought cannot be given 
to this essential factor. 

This revolution in the affairs of the aero squadron 
under General Pershing is chiefly due to the untiring 
work of Licut.-Col. George O. Squier. IT. S. A., head of 
the aviation section of the signal corps. lie brought to 
his present assignment a knowledge of conditions abroad 


and a determination to put aviation in the army on a 
sound basis. He has done it magnificently. All honor 

General Kitchener said ‘ ‘ Every aeroplane is worth an 
army corps.” It would be interesting to know the opin- 
ion of General Pershing as to the value of an aeroplane 
to him. As a cavalry officer of the highest reputation, 
knowing the extreme importance of reconnaissance, he 
must have found in the serviceable aerial equipment fur- 
nished him a splendid opportunity for comparisons. It 
is to he hoped that he will sometime give the country 
liis opinion. 


Dep Control Now Standard in Army and Navy 

By a recent order of the War Department it is pro- 
vided that all army aeroplanes are to be equipped with 
Deperdussin or Dep control systems. These will replace 
the controls now in use as soon as the army fliers can 
accustom themselves to the new controls. Two training 
machines have been ordered for the aviation base at the 
border, equipped with the old control in one seat and the 
Dep in the other. By using these machines it is expected 
that the army fliers can rapidly be taught the Dep sys- 

Dep control is used exclusively by the Royal Flying 
Corps of Great Britain and the French flying corps. 
It. has become the standard eontrol used on all types of 
machines in Europe. Lateral stability is maintained by 
use of tiie wheel mounted on a steering column. This 
column moves forward and hack and by this movement 
the elevating planes are manipulated. Steering is ac- 
complished by pressing with either foot on a rudder bar, 
the right foot being pressed forward to turn the ma- 
chine to the right and vice versa. 

In the old control system lateral stability was main- 
tained by the pilot swaying his body to right or left, 
thus moving a shoulder yoke which controlled the wing- 
warping devices. Army pilots complained that this sys- 
tem compelled them to maintain an immobile position 
and also interfered with them when they wished to look 
over the side of the fuselage to observe the terrain im- 
mediately beneath their machines. 

Until recently the Navy used the so-called modified 
Dep eontrol in which the wing warp and elevator were 
controlled as in the Dep, but the steering bar wires were 
crossed so that the right foot was pressed forward to 
turn the machine to the left. The Navy Department 
has followed the army’s lead in ordering that Dep con- 
trol be used exclusively on all navy planes. 
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That given is without waiting more than three minutes for 
more complete recovery from strain. The hysteresis loss, or 
ratio of area of loop to area under ascending stress curve is 
becoming smaller and from 61 per cent for the first cycle is 
only 41 per cent for the third cycle. The sub-permanent set 
is almost entirely given by the first cycle and is not great. 

Similar hysteresis curves were found for many other speci- 
mens, but without material difference in character. The 
hysteresis losses given above may be taken as representative 
of commercial aeroplane supplies. Rubbers of this grade are 



Test of Complete Shock Absorber 
A bridge type shock absorber made for an actual aeroplane 
was tested by Lts. B. Q. Jones and H. A. Harms, U. S. Army. 
The general arrangement is shown in Figs. 3, 4, 5. There w«r 
fitted 12 rubber rings 2 in. x 2 in. x 5-16 in., similar to those 
described above in connection with Grade A rubber. Ead 
ring was passed over a *4-in. steel pin. 

The laboratory report of the test follows: 


ON AEROPLANE SHOCK ABSORUKR, A 
ULTIMATE STRENGTH OP SAME. 


Specimen : 

Axle — Shelby tubing, 2 in. in diameter by % >e. thick. 
Bridge and plate; cold rolled steel, % in. thick. 

Rubbers — Twelve 2 in. by 5-16 in. commercial rubber rings. 
Pins — %-in. steel. 

The Test: 

The elongations at the various loadings were obtained by 
taking the distance (average) between four pairs of center 
punch marks. 

Three runs for hysteresis were made as follows: 



in general use in the United States and appear to be fairly 
satisfactory for the lighter aeroplanes. 

Fig. 2 shows the hysteresis loops for the samples of B grade 
rubber mentioned above in connection with the tests on ulti- 
mate streuglk and elongation. The curve of the first cycle is 
somewhat startling in appearance, giviug a hysteresis loss of 
about 89 per cent. The sub-permanent set after the first cycle 
is relatively enormous. For the first blow, this rubber should 
be an ideal shock absorber were it not for the low tensile 
strength and small allowable elongation. As a matter of fact, 
the rubber from which these rings were made was originally 
developed for bumpers on railroad equipment, where only com- 
pression loads are considered. It is not a suitable grade for 

Modulus of Elasticity 

As mentioned above, there is no real modulus of elasticity 
for rubber, but we find useful an approximate figure repre- 
senting the slope of a straight line which roughly represents 
the ascending curve of the stress-strain diagram. We have 
here taken the ascending curve of the first cycle for the com- 
putation of E in the expression: 

100 ’ 

where f is ultimate stress in lbs. per sq. in.. E is modulus of 
elasticity and e is ultimate elongation in per cent of original 
length. 

From tests on Grade A rubber rings, we find E for four 
specimens 350, 340, 310, 265 lb. per sq. in. The Grade B 
rubber, two specimens gave E = 275 and 250. For Grade A 
rubber we may take E = 300 as a sufe figure. If we compute 
E for the part of the stress-strain diagram below 50 per cent 
of breaking load we find an average value of about 250 lb. per 



At the beginning or the test, with an initial load of 500 lb, 
the average distance between center punch marks was 2.27 in. 

A fourth mn was then made for ultimate strength. At • 
load of 9750 lb., with a corresponding elongation of 5.06 in, 
the lower bridge failed by buckling under the axle, and ooe 
pin at that point failed by shearing off on the inside of the 





plate. At the time of the failure there was a pronounced 
odor of hot rubber, but none of the rubbers failed. 

(Signed) B. Q. Jones, 
H. A. Harms. 

Discussion of Results 

Fig. 6 is a plot of the three cycles of the hysteresis run. 
The hysteresis loss drops from 47 per cent to 28 per cent, as 
would be expected. The sub-permanent set is practically con- 
stant at about 10 per cent after the first cycle. For the 
hysteresis tests the load was run up each time to 41 per cent 
of the load which ultimately broke the bridge. At this point, 
4000 lb., the stress in the rubbers was only 267 lb. per sq. in., 
which appears to account in a qualitative way for a lower 



Fio. 5. Detail of Construction of Landing Gear Bridge 


hysteresis loss than we had found for the individual rubbers 
when carried to a higher stress. In this connection it is of 
interest to observe that the hysteresis loss is greater for greater 
elongations. 

The initial length of an unstretehed rubber is taken as the 
half mean perimeter or 3.14 in. The bridge failed at a load of 
9750 lb., at which point the rubbers had stretched 161 per 
eent more than the original length and were stressed 650 lb. 
per sq. in. From previous tests these rubbers were found to 
break at about 900 lb. per sq. in. 

100/ 650 

The modulus of elasticity computed from — - — = T(iT = 


400 lb. per sq. in. This is somewhat greater than the highest 
value, 350, got from tests on individual rubbers. Here again 
the discrepancy comes from the fact that the rubbers in the 
two cases were not equally stressed. 

The buckling of the bridge before the rubbers were fully 
elongated shows this landing gear in service might collapse 
on hard landing. Ordinarily a movement of 5 in. for the shock 
absorbing mechanism is small. 

An aeroplane weighing W pounds striking the ground at 
V feet per second on a glide of 1 in 7 has kinetic energy to 


be absorbed by the landing gear of ■ If the machine 

comes to rest after a motion of x feet, the work done by 
gravity on it is Wx, and the total energy stored in the shock 

absorber is IF J x j ' T,le avera E e force in the 

springs is half tiie maximum F, given by the equality: 


y 2 Fx = 

F = 




If we take ordinary conditions as V = 66 ft. per sec. (45 
m.p.h), F = 1F(2+— ), from which we get the following 


table for use in design: 


8.6 IF 
6.8 IF 

5.7 IF 


It appears that the load on the 
landing gear is nearly 14 times the 
weight of the aeroplane, if a motion 
of only 5 in. is allowed. This re- 
quires an excessive factor of safety 
and makes a very heavy construc- 
tion. Of course, no allowance has 
been made for the collapse of pneu- 
matic tires which may add 2 in. to 
the motion of the recoil mechanism. 


For our particular gear, failure come: 
motion of 5 in. This gear then should n 

2 x 9750 

planes weighing more than — — = I 


5 lb. total if they 


are expected to land at so steep a glide and at a speed of 45 
miles per hour. The gear is of the type used today on 3000-lb. 
aeroplanes, and it is clear why their landing requires such deli- 
cate handling. 



Parallel as Used in Landing Gear Bridge, 


The bridge under test failed by buckling due to insufficient 
bracing between the webs. This is purely a fault in design 
and for a very slight increase in weight a bridge of similar 
type can be made which will develop the full strength of the 
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trifugal air pump and the horizontal overhead shaft, which in 
turn is responsible for the exhaust and inlet earns of the over- 
head valves and for the air pump. The lower vertical shaft is 
connected to the oil pump which feeds oil into the crank case 
under pressure. 

Cylinders, Valves, Pistons and Connecting Rods 

The cylinders, as shown in Figs. 4 and 5, are of cast steel, 
forged for machining, machined everywhere, with welded 
sheet steel jackets, and autogeneously welded valve seatings. 
They are very strong and comparatively light for the single- 
cylinder type of construction. Complete with springs, valves, 
water inlets and two plugs, a single cylinder weighs 22.5 
pounds. 

The valves offer no particular features for comment. The 
pistons present nothing striking. The cylindrical part of the 
piston is of east iron, the rest of steel. The piston rings are 
0.137 inch to 0.158 inch thick and 0.195 inch high. The 
total length of the piston is 4.75 inches, and the total weight, 
together with rings, gudgeon pins and fixing screws, is 6.8 
pounds. Thu gudgeon pin is hollow and of very large diam- 
eters, 1.26 inches outside and 1 inch inside, with a slightly 
trapezoidal section. 

Between the steel gudgeon pin and the small end of the con- 
necting rod is a cast iron ring, perforated in about eight 
places to permit the free passage of oil and to maintain a 
reserve. The connecting rod, of I-form, is very strong in spite 
of its comparative lightness (5.1 pounds). The large end is 
lightened by perforating the bolts and cap. 


weighs 76.5 pounds 
complete, with di- 
ameters of 2.12 
inches for the cranks 
and 2.2 inches for 
the bearings. The 
end bearings are 
somewhat longer 
than the intermedi- 

There are two oil 
reservoirs, one at 
each end of the 
crank-case, which 
are interconnected 
by the pump and a 
pipe of fairly large 
diameter and cov- 
ered by finely per- 
forated plates, as 
Fig. 6. The oil ci 
culating system will 
continue to work 
whatever be the 
clination of the aero- 
plane. The walls of 
the aluminum crank- 
case are very thin, 
but a very rigid con- 
struction is obtained 
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by interesting reinforce- 

From Fig. 4 it will be 

has a species of double 
bottom, forming a sump, 
while the fins of the same 
drawing project under its 
whole length and, as well 
as adding considerably to 
the strength, serve to radi- 
ate heat from the oil res- 
ervoirs. The partitions 
shown are also found in 
the bottom portion of 
the crank-case. Materially 
lightened, they do not add 
much to the weight, but 
help to strengthen the 
bearings very considera- 
bly. 


Cooling System 


two-jet type, the fuel 
for the pilot jet pass- 
ing through a choke 
tube, somewhat as in 
the Zenith. The air- 
intake is very unusual, 
as the air conduit 
passes through the 
crank-case from right 
to left, following the 
bottom surface of the 
casing. This warms the 
air - very effectively, but 

ger of crank-case fire in 
ease of a blow back into 
the conduit. At the 
same time that the air 
is warmed in this way, 
it is contributing to the 
cooling of the oil in the 
crank-case. 



Fig. 8. Upper Half of Crank 
Case in Reverse Position, 
Showing Crank Shaft Drive 
for Magnetos. 


Lubrication System 


Fhj. 5. Cylinder with Water The centrifugal water 
Jackets. Springs for Valves pump is also driven from 
and Water Inlet, Outlet the upper vertical shaft, as 

and Position OF One of the shown in Fig. 2. A de- 

Spark Plugs. feet of the cooling system 

is that the cooled water 
passes successively from the pump through each of the six 
cylinders, getting progressively warmer. It is possible that 
this has no great effect in practice. 



Fig. 6. Lower Half of Carburetor, Showing Holding- 
Down Bolts. 


Carburetor 

The carburetor, as mentioned above, is double. It is made 
chiefly of aluminum, and the mixing chamber is surrounded 
by a jacket, through which hot water passes on its way from 
the cylinder jackets to the radiator. Each carburetor is a 



Fig. 7. Lower Half of Crank Case, Showing Air Open- 
ings for Carburetor. 


The oil pump, driven by the lower vertical pump as shown 
in Fig. 3, forces oil under pressure to all parts of the engine, 



Cam-shaft and Decompression Device 
The cam-shaft and rocker arms are enclosed in a bronze case 
containing oil. Six bosses on top of the cam-shaft enclose 
the cams and are bolted to the respective cylinders, ensuring 
great rigidity of construction The cam-shaft case is made 
oil-tight with felt washers suitably disposed. The cam-shaft 
carries at its rear end an eccentric which regulates the 
»»»* pump, whose posi- 

/- . «? f 

m 

\'i§ 


indicated in 
Fig. 3 and which 
serves to maintain the 
pressure in the fuel 
tank. 

The decompres- 
sion device is illus- 
trated in Fig. 10. 
This device forms one 


Fig. 



e most interesting features of the 
motor. The bevel wheel connecting with the vertical shaft is 
not rigidly connected to the cam-shaft, but is carried on a hol- 
low tube through which the shaft can be slightly displaced by 
means of the decompression handle, without disarranging the 
gearing. A cam then lifts the exhaust valve slightly. 
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is negligibly small. Elaborate experiments by Dr. Prandtl 
bear out this theory, and demonstrate that the viscous drag 
does indeed vary its I' 1 


R = 0.0000082 A, “ t"‘“ 

where.!, = area of one side of tlie board in square feet. 

Amongst other applications. Dr. Zahm’s formula may fe 



paragraphs. But for the velocities with which we arc con- 
cerned the resistance of a thin plane surface moving edgewise 
increases as some higher power of F. This is probably — 
although it is impossible to state the exact cause — due to the 
fact that the viseous drag not only imparts translational 
velocity to the particles which adhere to it in the boundary- 
layer but the boundary layer acting as a species of gearing 



Fig. 13. Skin Friction Chart 


eddying motion. As such this extra resistance is proportional 
to some area .1 of the body, and to the velocity 1\ squared, 
and is termed density resistance aud 
= KAV* 

where If is a constant for the fluid. 

Total Skin Friction. Dr. Zahm’s Experiments 
Total skin friction = R, = R, -(- R, 

= viscosity resistance -f- density resistance 
Strictly speaking if It, ~ I" ' and /f a — - r* no one expression 
with V raised to a power n can satisfy this expression. But 
for practical purposes the results of Dr. Zabm’s valuable ex- 
periments have been accepted, his formula being: 

R = 0.00000778 I “ F"" b 
where R = resistance for one sid^ of board 

I = length in direction of wind in feet 

I’ = velocity in feet per second. 

In the British Technical Report of the Advisory t’ommittee 
for Aeronautics. 1011-1912, p. 34, an alternative form of 
equation has been submitted, so as to make the equation con- 
sistent with the principles of dynamic similarity: 


Dr. Zahm’s skin friction experiments are described it 
Ictin, Vol. xiv, pages 247-276, of the Philosophical Society 
of Washington, June, 1904. The plane was suspended in the 
wind tunnel as shown in sketch in Fig. 14, with wind 
shields at either end so as to give purely tangential forces. 
As the wind friction moved the plane edgewise the displace- 
ment was determined by the motion of a sharp pointer at- 
tached to one suspension wire and traveling over a fine soak 
lying on the top of the tunnel, and hence the forces were de- 
duced. A variety of shapes and surfaces were tried. 

Curves for Computations with Dr. Zahm’s Formula 

In Fig. 13, the skin friction resistance in 11>S. per square foot 
is plotted against the speed in miles per hour. Since the re- 
sistance increases less rapidly than the area, separate curves 
have been drawn for several different areas, and the force 
per unit area on any other surface can be found by interpola- 
tion. The curves were plotted by modifying Zahm’s formula: 
R, = 0.0001 >082 .1 “ I"' " 

where V is in feet per second. To throw this into mile hour 
units it was necessary to multiply by ( ) ' ' **, or 2.04, giving 

It, = 0.0000167.1“ I" “ 

In Tables 1 and 2 similar data has been given for speeds id 
feet per second and miles per hour. 

TABLE I. — SKIN FRICTION RESISTANCE 


2 — /.AHM'S FORMULA 




viscosity resistance; since 


= the Reynold’s n 


s- 


Turbulent Flow, Eddy or Density Resistance 
We have already seen in the case of a lint plate normal to 
the wind that the resistance was due to a region of turbulent, 
eddying, low pressure behind the plate. This 


R = 9 ev’f(r) 

The reader will now appreciate the importance of the Rey- 
nold’s number in comparing the resultant forces on the above 
mentioned bodies. 

It is quite incorrect to compare sueli bodies, making allow- 
ance for variation in C and I” only unless tlie Reynold’s num- 
ber is the same for the two bodies under comparison. 

In practice it is very rare that comparisons of forces 
are made with reference to two different fluids. We are al- 
most solely concerned with bodies in air. The coefficient of 
viscosity becomes a constant, and instead of considering the 
Reynold’s number, we can drop the v and compare bodies 
liaving the saiue product IF. 

Stream Line Bodies 

A stream line body may be defined as one which has a 
gradual olionge of curvature along any section, and which 


It will be assumed for the time being that wherever there is 
a region of turbulent, eddying flow, there will be a density 

resistance 

A fairly complete demonstration of this has been given 
by a French author, and will shortly be reproduced in the 
columns of this paper. 

Comparison of Forces Acting l j>on Similar Bodies. The 
Importance of Kinematic Viscosity and the 
Reynold’s Number 

For the comparison of forces acting on similar bodies, a 
knowledge of the geometric, proportions and of the wind veloc- 
ities is insufficient. The density of the fluid, the viscosity and 
benee the coefficient, of kineinatir viscosity, and the compressi- 
bility of the fluid all enter into the complete comparisons. 
Compressibility, we have seen, may fortunately be neglected 



i moved through air or water at ordinary speeds makes 
little disturbance or turbulent wake. Such a body moving 
in a viscid fluid would experience mostly frictional resistance. 

Energy Considerations for a Perfect Fluid Flowing Past 
a Stream Line Body 

It is most useful to liavc a definite idea of the exchange of 


energy which o 


Imagine t 


• fluid in tin 
■ge number 

energy of the fluid will be 
the stream mid the kinetic 


Tlie first treatment ap- 
by W. Froude. 

- vicinity of the body to be divided 
of imaginary tubes of How. Well 
;he stream is as yet undisturbed the 
that due to the static pressure of 
the undisturbed 


in all aerodynamical work. 

For Imilies in which the 
or eddy making uature — as ii 
or inclined to the wind, and 


It - 


is purely of a density 
lse of n flat pinto normal 
shall see subsequently in 
ingles — viscosity does not 
small importance that it 


, .1 1 = 



tween two bodies such ns a I 
i-onie extremely simple. 

But for stream line bodies such ns struts, cables, 
tylinders the resistance is compounded of density 
and viscosity resistance in varying proportions. 

Viscosily resistance defiends. 

320 linear dimensions and the coefficient of kinematic viscosity. 


bodies therefore the ri 
* form involving these variables, t 
dynamic- similarity it can be dcmotisl rated t 


'CO 



16. Motion Around a Stream Line Body. 
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The Aero Club of America's Work for Adequate 
Aeronautical Preparedness 

Tlic Aero Club of Ameriea has issued the following sum- 
mary of the work done in connection with the National Aero- 
plane Fund, which gives, in condensed form, a splendid re- 
view of the work for the last year: 

(1) Both Houses of Congress have passed the appropria- 
tion of $13,281,866 for aeronautics for the Army. National 
Guard and Aerial Reserve Corps, recommended by the Aero 
Club of America, which represents an increase of over $12,- 
000,000 over what the Secretary of War had asked for and the 
House Committee on Military Affairs had allowed. 

(2) ) The efforts of the Aero Club of America also brought 
an increase of $ 1 .300 ,000 in the Naval appropriation for aero- 
nautics. making the total allowed $3,500,000. and may bring 
$1,500,000 more for the Aerial Coast Patrol. 

(3) The authorization by President Wilson of the organiza- 
tion of the Aerial Reserve Corps under the Army was done 
upon our recommendation, to utilize some of the 3,000 volun- 
teers for the air service whose names we transmitted to the 
War Department in the past month. The Aerial Reserve 
Corps provides for training 206 officers and 2,000 men. 

(4) The First Aero Company of the New York National 
Guard, which was organized with funds raised through our 
National Aeroplane Fund, has heen mustered into Federal 
Sendee with forty-five oilieers and men and four aeroplanes. 
The Second Aero Company. New York National Guard, is 
formed and waiting to be mustered in. 

(5) The aviation sections of the First and Second Bat- 
talions. New York Naval Militia, arc encamped at Bay Shore. 
L. I., dying daily the aeroplanes presented as a result of our 

(6) The Rhode Island Naval Militia has received delivery 
of its first seaplane, presented through the National Aeroplane 
Fund, and the Aviation Detachment is being organized. A 
training aeroplane has also heen purchased for the land 
Militia of this State. 

are being organized under the auspices of the Militia and aero 
clubs in a dozen States. 

(8) Thirty ofiicers of the National Guard of as many 
States, whose expenses while training in aviation were paid hy 
the National Aeroplane Fund, have been mustered into Fed- 
eral Service. As it required eight years for the Army to get 
thirty aviators, this is a valuable contribution. 

(9) F. T. Davison, Robert Lovett, and ten other young men 
of representative American families, are training in aviation 
to form a unit of the Aerial Const Patrol on Long Island; 
twenty Harvard men are learning to fly at the Buffalo and 
Ithaca aviation schools. 

(10) To supply trained civilians to make up the Army's 
deficiency in aviators; a patriotic, prominent member of the 
club is paying for the training of a selected group of men at 
Governor's Island. This training school has already four 
aeroplanes. 

(11) The Senate has approved the plan to use aeroplanes 
in the Coast Guard — for the life-saving sendee and revenue- 
cutter sendee — which has been recommended by the club since 
1911. It will give to the Navy a valuable reserve of trained 
aviators, who will be employed daily for peaceful purposes. 

Aero Club of Pennsylvania 

The next meeting of the Aero Club of Pennsylvania will be 
held on Friday* evening, September 15, at the Bellevue-Strat- 
ford Hotel, Philadelphia. Permanent hangar plans and esti- 
mates will be considered, and possibly the contract awarded. 
All interested in aviation and members of other clubs visiting 
Philadelphia are invited to be present. 

The Philadelphia School of Aviation has graduated S. II. 
Noyes of Newport, R. I. The test required of all candidates 
is to make two consecutive flights at the aviation field at Es- 
sington. In the first flight, the student must make five figure 
eights and finish up at Billingsport, N. J., a distance of five 
miles. The second flight must he made immediately after com- 
pleting his first one. In it he is required to make an altitude 
of at least, three hundred feet, and then make the return trip 
at Essington. These flights are conducted under the supervi- 
sion of Robt. Glendiuning, president of the school. 

The Boughton machine while being assembled on the League 




Island field of the Aero Club came to grief before its trid 
flights, when a new Sloane t rector crashed into it ami wnxb( 
both machines. The Boughton plane had been under a®, 
si ruction for the past eight years. Its planes are of ahuniiat 
sheets supported by rods of the same material and no stir 
wires are used in the entire construction. It will probably i 
several months before it is in shape for testing. This inaeioiK, 
which is said to weigh 2,300 pounds, is equipped with a 9Q. 
horsepower Curtiss motor. Mr. Boughton is confident that 
owing to the fact that the propellers are pivoted the acropUa 
will attain a greater thrust and lift than on the ordinary tyw 
George C. Thomas, one of the pupils of the Philadclplh 
School of Aviation, started his career as an expert pilot afte 
driving liis t 'urtiss living boat over the Essington to Att&nk 

Air. Thomas is so enthusiastic that he will build n hangar on, 
his Yentor City home and use his flying boat for traveling 
between 1‘hiladelpliia and Atlantic City. 


Congress Is Urged to Pass the Aerial Coast Patrol Bill 

Acting on the recent advice from Congressman Lemuel p. 
Padgett, Chairman of the House Committee on Naval Affoin. 
that, there would not be time at this session to consider tliebi) 
for the establishment of an Aerial t’oast Patrol, advocated bi 
Rear Admiral Robert K. Peary and indorsed hy Prcsidm 
Wilson and other prominent government officials, the Am 
Club of America has appealed to the President to have tk 

In the appeal to the President, Alan R. Hawley. I ins I dp,:: 
of the club, pointed out that no appropriation had been i) 
lowed for aviation in the naval militia, and that the apprw 
priation for naval aeronautics in the Naval Appropriation b2 


s badly needed to facilitate 

two States which maintain su 
The Aerial Coast Patrol hi 


nd equipping of civil 
militia of l lie * * 

. which was introduce, I 
untor Charles F. Johnson, anil in the House bi 
Julius Kalin, would connect the patrol with tk 
and put it under the direction and control e! 
of the Navy. It provides for furnishing tk 
>>f onrli Slate with a suilniile course ol i 
ilroaeroplanes ami a corps of cot 


A number n 
ii the t 





Military Training School Sites 
Col. W. A. Glassford, U. S. A., in command of the U. S. 
Aviation School at North Island, in a recent speech is quoted 
is giving the following qualifications for a military aviation 
station. His opinion is of the greatest interest, ns the gov- 
ernment will in the near future have to select sites for this 
development of military training: 

"An aviation training school should lie lorn led where flying 
rtn be curried on every day in the year anil ns many hours of 
the day ns possible. The northern part of the Pnlted States 
with Its cold ami stormy* winters, also districts farther south 
lint have mild winters lint periods of storms, of wind and rain, 
ateo places having great bent during slimmer, are unsuitable. 

"The surrounding country should not lie broken liy nearby 
high elevations that would brink iqi the ail* currents or direct 
iheiu in streams over the aviation field. The immediate ell 
dams should he unbroken hy liigli^ Idlls. buildings, forest trees 

muse gusts or choppy air. The poles of electric lines are 
iliiiMtermis. when near a training field. 

*'Au aviation installation should lie near a large city where 
rood railway transportation facilities are present unit where 
various supplies call he quickly* purchased. Proximity to a city 
lerniits employes, ollk-ers nail enlisted men to he quartered 
ivinfortnlily* mid economically. 

“To faellllale training for Hie uero defense of our coasts. 
Ciliated adjacent to n sheltered hay. hut not till the shore of 
the open ocean, where breakers would interfere with launching 
of flying boats mill hydroaeroplanes. This hay should lie large 
otiotigh h> permit the operating ol* many* machines at the same 
time without interfering with one another- Ii should also be 
away from tide finis mul water should he deep enough to per- 
mit rescue bouts moving near the shore. A river is not suitable 
"Meteorological conditions are of prime importance. Winds 
ihoitld he light the year round. They should also lie regular in 
hirer and quite constant In direction mul not subject to local 
ilhlttrhiinees due to environing iiimtiitaiiis or high hills mid 
adjacent desert arcus. Proximity to an ocean in low latitudes 
,reUes regularity of wind How. Districts outside the jatth of 
vyclonic storms mid where tornadoes mul cold waves do not 
occur are most favorable. Districts where thunderstorms are 
frequent lire lUtngeriius. 

"Alt aviation training ground should afford facilities for 
totli Imid mid water instruction. Shallow water close !o the 
sliore line mid extensive tide Huts about mi aviation training 
ground make forced landings unsafe. The site should he where 
hn limit's for laud mid water machines nil he adjacent, also 
dose to machine shops, storerooms, luirttieks mul nil equipment 
that Is common to both. Alt Island where surrounding water 
prevents the future erection of buildings, chimneys, telegraph, 
telephone mul power Uni's is most favorable. 

"The training field should he level mul open so ns to permit 
fonts! landings anywhere within n considerable radius. An 
entire Island gives it most central situation for forced bindings 
aud the surrounding water gives chances for quick rescue of 
ntnehineK fulling Into the water. 

"The soil should he sandy. Hitts free from sticking mud after 
"Tile larger the field the heller mul under tsmdltlnns such 


of 554 miles in ten hours, flying without a passenger. In ad- 
dition, Carlstrom will receive $7,000 for his flight, this amount 
being offered as a bonus by Glenn H. Curtiss to the winner 
of the trophy. 

The flight was made over a coarse from Newport News to 
Fisherman Island near Cape Charles, a distance of fifty-one 
miles for the round trip. Besides losing time by making turns 
at each end of the course, Carlstrom was under the additional 
difficulty of steering by compass because the weather was thick 
and objects could be sighted only a few hundred yards away*. 
Charles Kirkliam was the passenger. Carlstrom started out to 
make 700 miles in ten hours, but carburetor trouble on one 
occasion and two stops to replenish his gasoline supply cost 
him 1 hour and 20 minutes. 

One hundred and forty gallons of gasoline were used on the 
trip, which amount is said to be small, as the machine is 
equipped with two engines of 110 horsepower each. Carlstrom 
at times reached a speed of about ninety miles an hour. 


IT IS REPORTED THAT— 

MISS NORMA MACK, the daughter of Norman E. Mack of 
Buffalo, made an aeroplane trip with LIEUT. PHIL 
RADER from the Curtiss Aviation School to Niagara 
Falls on August 24. They spiraled over the Falls, and 
Miss Mack, after the trip, said that Hying was so de- 
lightful that she thought she would learn to Ily herself. 



Niagara Falls. 


should he ted less than a thousand acres, or' approximately 
ivrmlts of a great iiiiinlier ol* in:i<jiim*s In the air at the name 

time without inicrfi'ijng with each other. 

enemy's approach, especially hy water. Tin* guns defending 
it sealMiard city anil the navy- which rendezvous in its bay 
iitTord i In* best protection that can lie selected upon a littoral. 
AftRlrernlj Is a part of defense, aviation Installations 

A training >-nni|i should Is* situated In tin* neighborhood ol 
become familiar with taking n bird’s-eye view of these objects.” 

Carlstrom in llie Lead for Curtiss Trophy 

Carrying one passenger and flying a Curtiss J. N. twin- 
tractor. a combination land ami water machine, Victor Carl- 
strom, on August 25, set n new American distance record for 
•lying when lie covered 641 miles in 8 hours and 40 minutes. 
This is a new l-eian-d for distance covered in one day*, and, un- 
less the mark is bettered. Carlstrom will win tin? Curtiss trophy 
for this year. The trophy was won last year hy Oscar Brind- 
bv in a Martin military tractor hydroaeroplane, with a flight 


l)lt. GEORGE S. KING of Bay-shore. L. I., flew in a hydro- 
aeroplane to visit a patient who needed his services. He 
had to cross Great South Bay quickly- to his patient on 
Fire Island, and. ns no motor boat was available, he took 

JOE BOQUEL made thirty successive loops at Tauforan Park, 
San Francisco, on August 6. This is the greatest number 
of loops on record. 

WILLIE RITCHIE, the pugilist, has qualified for a lieu- 
tenancy in the U. S. Aviation Reserve Corps at Monterey, 
Cal. He hopes to become as famous as the other boxers 
who have become aviators. GEORGES CAR RENTIER, 
the French heavyweight, has been flying since the begin- 
ning of the war, and LES DARCY*, the Australian fighter, 
is in the Australian Aviation Reserve. 

MRS. II. P. DAVISON of Port Washington. L. I., has taken 
an interest in aviation on account of her son, Trubee 
Davison's desire to join the Aerial Coast Patrol. H. P. 
Davison, Jr., another son. who is now with the American 
Ambulance Corps in France, expects to return in the fall 
and also join the school which Air. Davison is maintaining 
for the training of a group of young men who are well 
known in New York. 


94 


AVIATION 


September 


HAKRY JOLJNE of Philadelphia, aged four, took a trip with 
AVIATOR KENNETH JAQU1TH of Atlantic City, giv- 
ing him the title of the youngest aviation passenger. 

BION J. ARNOLD of Chicago is taking an active interest ill 
the D. S. Central Aviation Reserve. Recently he went to 
Washington to make arrangements for its official recogni- 

ROLLAXD KITE of Springfield, Mo., is building a biplane 
which he hopes to complete in a few weeks. 

i APT. BENJAMIN I). FOULOIS, D. S. A., and ( APT. 
PRANK P. LAHM, 1‘. S. A., aviation officers of the 
Signal Corps, have been promoted to Junior Military 
Aviators, with the rank of major. Both officers have been 
connected with the aviation service since its infancy. 

CHARLES BROADWICK of Los Angeles is experimenting 
with parachutes for aeroplane uses. He recently dropped 
T. T. MAHONEY 1500 feet from his machine. 'The para- 
chute is fastened like on ordinary campers* pack to the 
back, and the passenger is dropped from the machine by 
a trap seat. 

CAPTAIN AUGUSTIN PARLA, of the Cuban army, has 
arrived in New York to make an investigation of military 
nviation with a view to establishing an aeronautic school 
for Cuban army officers. He will remain in the country 
for six months. Captain Parla is himself an aviator of 
experience. In 19111 he won the Glenn H. Curtiss medal 
by Hying from Key West to Muriel. Cuba, a distance of 
117 miles, without a guide or an accompanying vessel. 
He will be in Bulfalo for the greater part of his stny here, 
taking up hydroaeroplane work, and will also visit all 
the aviation schools in the East. He was ordered here by 
General Jose Marti, chief of stall of the Cuban army. He 
was aeeompunied by his wife, who but recently celebrated 
her sixteenth birthday*. 

TEX MILLMAN was at the wheel of the plane used in mak- 
ing The Eternal Question, the five-part production in 
which Madame Petrova is starred. Millman flew from 
Staten Island out over New York lower bay. Besides 
Mahlon Hamilton, Madnme Petrova’s leading man, Mill- 
man carried a camera man in his machine. He made 
several dips down over steamers bound for sen . searching 
for the one carrying Madnme Petrova, who. in the story, 
was being abducted. When the vessel sought was found, 
Millnuin circled around the forward mast, and Hamilton, 
lowered by a rope, grasped the mast and climbed down 
on the deck. There a struggle with the crew resulted, anil 
Hamilton was overcome. 

COLONEL MAX C. FLEISCHMANN of Cincinnati had a 
narrow escape from death on August 27 when his hydro- 
aeroplane fell and was wrecked in Point Judith Salt Pond, 
near Narrngansett Pier, R. I. When Colonel Fleisehmnnn 
was about 150 yards from shore and flying at a moderate 
height, preparing to land, his machine dipped, and the 
right wing went into the water first, then the left wing, 
and after tliat the machine collapsed. He was earned 
under the engine of the hydroaeroplane, and from this 
perilous position he was rescued and taken to his cottage 
at the Pier, where it was found several ribs were broken. 
Daring the summer he has made several notable flights 
over Narragansett Bay. 

J. E. O’DELL of Waterloo, Canada, proposed to prepare 
for the future by maintaining an aeroplane garage. He 
is to have a fly'ing field and hangars as well as the machine 

CAPT. 0, PHIL BILLARD of Topeka is considering opening 
an aviation school. He hopes that the aeroplane under 
construction by A. Iv. LONGREN of Topeka will be ready 
for its initial tests shortly*. 

MAYOR CURLEY of Boston has issued the first aeroplane 
license in the history ^of^the city to JEAN DOM EX JO/., 

Custom House tower. The 
dicoment over this flight, 
towns before he reached tli 

•e of the t« .. 

1 of Highways re- 

. , „ usetts to be regis- 

tered, the fee for which is five dollars. For his aeroplane, 
with its 60 H. P. Bleriot motor, a ten-dollnr fee was paid 
the State. The city also required a fee of ten dollars. 



The 
Factor 
of 

Safety 


In the Goodyear Cord Tire for aero- 
planes, the factor of safety is con- 
siderably larger than in any other 

This is not due entirely to the fact tnat 
the Goodyear is the only cord lire 
made for air machines. 

The superior workmanship and the 
predominant quality of the materials 
used, have played no small part in 
the reputation this tire has gained 
among aviators, here and abroad. 


No other type or make of tire has ap- 
proached theGoodyearCord in light- 
ness, resiliency and dependability. 

These tires are made in various sizes, 
up to 26 x 5 inches. Goodyear rims, 
light and very strong go with them. 

We make everything in rubber for the 
aeroplane or balloon. Send us your 
requirements. 

The Goodyear Tire & Rubber Company 
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Mrs. Waldo Peirce Is an Air Pilot 
Mrs. Waldo Peirce, painter, sculptor, and musician, bas 
pjssed all necessary flying tests at the Wright Flying School 
near Mineoln, Long Island, and has obtained her license as 

Mrs. Peirce, perhaps better known by her maiden name, 
Dorothy Rice, is a daughter of the late Isaac L. Rice, the in- 


ventor. Her husband is serving with the American Ambulance 
Corps in France, and it was with the idea of joining him at 
the front that Mrs. Peirce first took up aviation. She hopes 
now to qualify as a military aviator. 


Eastern 

Flying School 

Conducted at 

Sheepshead Bay Speedway, N. Y. 

AERO CLUB LICENSE GUARANTEED 


Flying instruction given students by competent Aviator, 
daily and Sunday, between sunrise and sunset. 120 H. P. 
motored EASTERN Military Tractor Biplane, equipped with 


All students are permitted to attend factory daily or th 
evenings a week to receive training in aeroplane design and 
to become familiar with gasoline motors, ir 
o become competent aviators. 


Information on request 


EASTERN AEROPLANE COMPANY, Inc. 

T * l Sk°"* 1251 DeKalb Avenue S^tVero” 

Bu.hwick BROOKLYN, N. Y. New York 


Now Hydro Flies Successfully 

First of a number of war seaplanes — complying in every 
detail wit h government specifications for the latest approved 
type of fighting aircraft — the " Number One ” seaplane of the 
Pacific Aero Products Compiiiiy was given its air and water 
tests August It), with Aviator Knox Martin in the pilot’s seat. 

The tests were satisfactory in every respect, giving basis 
for the belief Hint when Hie lime comes for government tests 
caeh ami every one will he complied with, with a big margin 
of efficiency to spare. 

Il is powered by a 125-horsepowcr Hall-Seotl engine. The 


landing gear is equipped with two turtle-back pontoons and 
llie body contains space for pilol and observer. The p 
I construction. “ plane 


ie pontoons, 

ie wuler anil returning to that element, do so freely and 
without the annoying humping and pounding common with 
the Hat or “ boat ” pontoon. 

With President W. E. Boeing of the Aero Products Com- 
pany. anil G. C. Westervelt as spectators, Aviator Knox Mar- 
ha tested the big machine. For a trial of her engines, he took 
llie plane down to Hie southern end of Lake Union, wheeled 
about, and in another second was off the water and rising 
vapidly into the air. While testing his controls he performed 
some evolutions with the big plane, banked under full power 
to prove there was no sideslip, descended almost to the sur- 
face. and I lien liioimled ul a dizzy angle, half-banked over as 
a show of llie craft’s climbing power. 

Martin eireled the lake three limes, coming down in the 
teeth of a still wind which had sprung up, and alighting on 
the surface of the water most gracefully. Two minutes later, 
without the use of more power, lie drifted to the precise land- 
ing point on the launching apron from which he had departed. 

Government tests will follow in the near future ill order to 
comply with all federal requirements. 

. “I dislike to talk of what I am going to do,’’ said Mr. Boe- 
mg after the flight; " it is far better to talk of what has been 
done. B„t I will say 1 hope for great things for our new 
model machine, and will be greatly disappointed if it does not 
prove available for defensive purposes." 


CELESTRON 

Aeroplane ClothVarnishes 

Made from Cellulose Acetate 
NON-INFLAMMABLE base 

CELESTRON 
SHEETS and FILMS 

Transparent NON-INFLAMMABLE Waterproof 


Chemical Products Company 

93 Broad Street - Boston, U. S. A. 
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Six Cylinder Vertical 
Direct Motor 



MODE AEROPLANES 
AND THEIR MOTORS 


By 

George a. Cavanagii 
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A New Jersey Corporation 

MANUFACTURERS OF 

Monoplanes Biplanes 

Sea Planes Flying Boats 
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EMPIRE STATE AIRCRAFT CORPORATION 



MILITARY TRACTOR BIPLANES 
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EMPIRE STATE AIRCRAFT 

30 East 42nd Street Telephone, Murray Hill- 


CORPORATION 

New York City 
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All the BEST Aeronautical PROGRESS— NEWS— ILLUSTRATIONS 


AVIATION 

AND AERONAUTICAL ENGINEERING 


SEMI-MONTHLY, 24 NUMBERS WITH A TOTAL OF AT LEAST 762 PAGES A YEAR — WILL CONTAIN 


The 24-Part COURSE IN AERODYNAMICS AND AERO- 
PLANE DESIGN, by the Instructors in Aeronautics in the Mass- 
achusetts Institute of Technology. 

SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 
POPULAR AERONAUTICAL ARTICLES in Every Issue, Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 
All the REAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 


EVERY NUMBER WILL BE PROFUSELY ILLUSTRATED with MANY 
PHOTOGRAPHS — the Best that can be procured 


All for One Dollar a Y ear 


To secure the Best in Aeronautical Periodicals for a whole year, 
send One Dollar to-day for Aviation and Aeronautical Engineering. 


THE GARDNER, MOFFAT COMPANY 

120 West 32d St, New York 



OFFICIAL GOVERNMENT RECORDS OF 


Martin Tractors and Seaplanes 


GIVE THEM THEIR ENVIABLE POSITION 


IN THE 


AVIATION WORLD 


Reconnaissance Aeroplanes 
Aero Y achts 
Military Seaplanes 


Glenn L. Martin Company 


LOS ANGELES, CALIFORNIA 
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